Abstract. This study examined the diversification opportunities within sectors of Colombo Stock Exchange by measuring co-integration among sectors. Those sectors of CSE which are not integrated with others offer good diversification opportunities. Moreover, the study also applies Granger Causality Test to determine which sectors of CSE cause other sectors. This helps an investor informing a diversified portfolio. This study employed daily closing indices of all sectors listed in Colombo Stock Exchange during the period from 1-12-2003 to 31-8-2016. Multivariate Co-integration and Pairwise Co-integration Tests are applied to determine integration among sectors and Granger Causality to determine causal relation among these Sectors of CSE. Stationarity by unit root test revealed that the fourteen sectors are selected for running cointgeration at Level 1. Findings examined that no sector is integrated with other sectors. Thus, CSE provides excellent diversification opportunity to the investors. From an investor point of view, the findings of the study are helpful for a well-diversified portfolio by selecting stocks from those sectors which are not integrated with other sectors and minimize the unsystematic risk. This study significantly contribute the existing literature particularly those investors who want to diversify their portfolios domestically rather internationally.
Introduction
Modern Portfolio Theory Harry Markowitz's (1952) is an important landmark in Finance that changed the dynamics of Portfolio Formation. He introduced the concept of correlation among securities and argued that while forming a Portfolio, those securities should be selected that are negatively correlated with each other. This helps in reducing the unsystematic risk of an investor. Following MPT, investors began to diversify their portfolios. Initially, they diversified their portfolios in the domestic context. Later, the concept for formation of globally diversified portfolios began. (Levy & Sarnat, 1970) and (Grubel & Fadner, 1971) argued that investing in capital markets of other countries provided good diversification opportunities. Globalization, emergence of multinational companies and electronic trading of stocks increased cross border investments.
The discussion of measuring the integration began in 1980's. This trend increased in 1990's with the evolution of emerging markets. With such increased cross border investment, the financial markets of the world became integrated and diversification opportunities across stock markets of other countries began to decline. Especially after Asian Crisis of 1997, Terrorist attacks in US in 2001, US Subprime Mortgage Crisis of 2007 and Chinese Stock Market Turbulence of 2015, it was observed that shocks in one market were quickly transferred to other markets. The recent trend in literature has been towards seeking diversification opportunities among different sectors within a stock market. Studies conducted by Karim (2005) , Wang et al., (2005) , Al-Fayoumi et al., (2009) , Ahmed (2012) and Mohammad Athar Noor et al., (2014) have explored the diversification opportunities across sectors of Malaysian, Chinese, Jordanian, Egyptian and Indian stock markets respectively and found that benefits of diversification can be reaped by forming a portfolio across sectors of a stock market.
The purpose of this study is to identify diversification opportunities across various sectors of Colombo Stock Exchange, Sri Lanka. Colombo Stock Exchange has emerged as an important regional market. After the end of the Sri Lankan Civil War on May 2009, CSE indexes increased rapidly creating new records. CSE was among the best performing stock exchanges in the world in 2009 as it jumped 125.2 percent during that year. The findings of the study will help investors to diversify their portfolios locally across various sectors of Sri Lankan stock market. The results of the study significantly and practically contribute to existing knowledge of Sri Lankan stock market and helpful for that investor who only want to trade within CSE market rather to move or invest other markets. (Darbar & Deb, 1997) documented that prompt globalization, increased financial reforms and rapid expansion in information and technology have almost removed all the hurdles in financial transaction among many financial stock markets. They have also established strong links among different stock markets in financial fraternity, therefore, interdependence of a domestic stock market on the foreign stock market has become of prime importance which led to a lot of research in this regard. In author's view that many stock markets in ASEAN and Asian NIC regions have been termed as emerging stock markets and these emerging stock markets have been very successful in attracting the attention of foreign investors. This increased interest has prompted many authors to carry out research in the stock markets of these two regions, however, research thrust got higher particularly after the Asian currency crisis (Huang & Yang, 2000) and Daly (2003) . Fewer studies have been written that examined the relationship of sectors within a stock market. (Grubel & Fadner, 1971) and Karim (2005) have also highlighted this issue.
Literature Review
There are numerous literature have been written on different topics in the context of interdependencies of stock markets. For instance, (Chung & Liu, 1994) , Shamsuddin and Kim (2003) , (Phaylaktis & Ravazzolo, 2005) , carried out studies on the theme of short term and long term interdependences of different stock markets. Similarly, (Arshanapalli & Doukas, 1993) , (Ghosh et al., 1999) , (Masih & Masih, 2002) wrote papers on leaders and followers on the particular set of stock markets. Soydemir (2000) , (AuYong et al., 2004), and Chung (2005) also examined the market volatility transmission mechanism on the stock market of different countries. One of the most important contributions of the above mentioned The International Journal ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 2018 Volume 5 Number 3 (March) http://doi.org/10. 9770/jesi.2018.5.3(8) 516 studies were the exposition of diversification potential among several financial and capital stock markets. In the early literature of stock markets integration Grubel (1968) , (Levy & Sarnat, 1970) , Solnik (1974) and Lessard (1976) documented that correlations between indices of foreign stock markets and domestic stock markets are low which give opportunities to investors to lower the risk without endangering the expected return of the portfolio by extending the portfolio's investment into foreign stocks. (Odier & Solnik, 1993; Longin & Solnik 1995; Olienyk et al., 2002 and Glezakos et al., 2007) empirically proved that fruits of portfolio diversification lessen or may vanish completely when markets behave bearishly because co-movements among global capital markets have been increased due to the strong interdependence of economies across the globe. In the past three decades, 1987 Wall Street crisis, 1997 Asian Financial Crisis and 2008 mortgage crisis have shown the spillover effects among stock markets across the globe. These crises have only cemented the fact that returns from portfolio diversification become low or disappear in the time of crisis or markets behave bearishly. (Arshanapalli & Doukas 1993; Sheng & Tu, 2000; Izquierdo & Lafuente, 2004; and Bekeart et al., 2005) examined the constantly changing interdependent relationship and volatility transmission of different stock markets. Researchers found that any financial crisis become contagious and effectiveness of portfolio diversification evaporates at a time when it is needed most. Mun (2005) documented that the contagious crisis make investment environment more difficult for a diversified investors because changing correlation trends and uncertainty in financial environment make it difficult to select optimal investment strategy.
Besides that, authors claimed that returns of international diversification are statistically and economically insignificant than that of domestic diversification (Errunza et al., 1999) exhibited that home-biased US investors whose portfolios consisted of equity assets and traded on US stock exchanges may exhaust cross-border diversification benefits. (Cavaglia et al., 2000) found that from 1997, opportunities in industrial inclined returns have overtaken countries inclined returns. (Ewing et al., 2003) studied that investors are interested in the performance of individual stocks as well as in the performance of difference market indices. Poshakwale (2001) has mentioned that previous findings on emerging markets have shown that these markets have complex mechanism and they have been influenced by several factors which in return help the researchers and investors to understand those factors that influence the returns and make them volatile in these stock markets. (Buguk & Brorsen, 2003) stated that researchers used frequently stock market indices to study the market efficiency and stock performances of emerging financial markets. (Arbela et al., 2001 ) examined that high correlation among the central sectors of a stock market explained the weak form efficient market hypothesis. Ewing (2003) examined the sectoral interdependence of five sectors of S&P 500 and found the strong interrelationship among sectors. Karim (2005) inspected the interdependence relationship of five important sectors in Malaysia stock market and found that the sectors share a causality relationship in short run but this relationship tend to disappear in financial crisis due to the interference of players in the financial sector. Similarly (Wang et al., 2005) studied the constantly changing sectoral interdependence relationship in Chinese stock markets and they found a strong interdependency among sectors. (Al-Fayoumi et al., 2009 ) examined the daily returns of Amman stock exchange and, after running co-integration and granger causality test, they found interdependence among sectors. They found bidirectional relationship among sectors with the exception of services sectors which led them to report that services sector offers attractive diversification opportunity as it is not linked to other sectors. (Constantinou et al., 2008) studied the stock market of Cyprus and their results were different as above mentioned. They found that there was no evidence of co-integration in most of bivariate cases in long run and no active sectoral interdependence relationship in short run. Therefore, Cyprus stock market is good for diversification in short run as well as in long run. (Noor et al., 2014) examined Indian stock market to inspect the short run and long run relationship among its different sectors. They gathered the daily share prices of 9 indices listed in BSE from January, 2001 to May, 2013 . In order to capture the interdependence among sectors, author's employed co-integration test and granger causality test. They found no co-integration evidence in all sector of BSE except Bankex-IT and Consumer Durables-Realty. They claimed that the above finding means that investors BSE can benefit from portfolio diversification because there is no coThe International Journal ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 2018 Volume 5 Number 3 (March) http://doi.org/10. 9770/jesi.2018.5.3(8) integration exists among majority of the sectors. While, the results of granger causality tests, suggest that short term relationship among sectors are limited. Ahmed (2011) examined the co-movements, causality and sectoral interdependence of in long run and short run among sectors of Egyptians stock market. In author's view point researchers and professionals are more intrigued to explore the integration of capital markets due to the changing dynamics of global economic environment. One of the important reasons of investigating the amalgamation of financial markets and stock markets is to accept the benefits and limitations of diversification in the portfolios. Author further discussed that interdependence of economies has grown stronger due to number of factors over the past three decades. Disassembling of legal embargoes, financial liberalization of economies, increase in the business of multinationals and swift progress in communication infrastructure has deepened the level of interdependence which led to limitation of portfolio diversification. When there is high uncertainty in financial and economic environment across the globe, industry diversified portfolios become more important than cross border portfolios in order to earn expected return keeping regard for the risk.
Narayan et al., (2004) documented that long term periods have less capability to absorb quick information transmission among sectors of an Athens stock market in short run and can completely ignore the transient interactions which only last for few days, therefore, high frequency data is preferred over low frequency data. The author employed unit root tests, Johansen's multivariate co-integration analysis, and Granger's causality test to achieve the objectives of the study. The author concludes that different sectors in a stock market with in a particular economy share a lesser or greater extent to long run equilibrium. This is one the reasons that these sectors move on the similar track in the long run. (Patra & Poshakwale, 2008) gave evidence that Athens stock exchange is informationally inefficient for instance (Kavussanos & Dockery, 2001) found that Athens stock market is inefficient by using multivariate generalization regressions. While other researchers like (Siourounis, 2002; Niarchos & Alexakis, 2003; Panagiotidis, 2005) applied GARCH models to examine the weak form efficient market hypothesis and found that ASE is not weakly efficient.
Patra & Poshakwale examined the sectoral interdependence in Athens stock market. The main purpose of that study was to find the empirical evidence on short run and long run relationship in major sectors of ASE. The authors explored whether the sectors behave same direction or not and if they share any influential relationship.
They also determined the direction of causality and its consistence over time. This study covered all 18 sectors in ASE but only 6 sectors capitalized 62% of capitalization, by examined only these 6 sectors for sectoral interdependence might provide good understanding about the behavior and efficiency of Greek stock market. They obtained the daily share prices of 6 sectors from the period of January, 1996 to December, 2003 with 2088 observations. These sectors belongs to Banking, Construction, Industrial, Insurance, Investment and Holding. These sectors dominated heavily when it comes to capitalization and trading ASE. In author's view, in 2003 Banking, Construction and Industry sectors captured 54% of market capitalization. Apart from using descriptive statistics and co-integration test, they also used variance decomposition tests. The authors found that they did not find any relationship among sectors in the long run but there was a short run relationship. They found that the Banking sector shared a strong relationship with other sectors in the short run and this sector intensely affected other sectors in terms of volatility and returns. They also carried out variance decomposition analysis and found that mostly variance of returns of a particular sector was influenced by that sector's returns but still banking sector was able to explain 25% and 15% of construction and insurance variance and industrial, investment and holding variance respectively. Rahim & Masih (2016) documented that Shariah (Islamic) investors of Malaysia can obtain handsome rewards by diversifying their portfolios with the Shariah indices of Malaysia's trading partners. The trading partners they included were China, Japan, Singapore, Thailand and United States of America. Prior studies did discuss the interconnection between Malaysian stock market and its trading partners but they ignored time-varying correlations and several and different time horizons. They found that Shariah investors at Malaysian stock market did not gain any diversification benefits when it comes to integral trading partners like China and Singapore but they did get little gain while trading with Japan and Thailand. Bouri et al., (2017) Indian market. The sectors were gold, oil and stock market. They were of the view that the biggest imports of India are gold and oil and their prices effect the domestic prices of commodities and stock market thus affecting the inflation. They found that there exists a co-integration and nonlinear positive relationship among gold, oil and stock market of India. They also found a bi directional relationship between oil and gold. Billio et al., (2016) studied the effectiveness of integration measures of portfolio diversification. They compare several measures of financial integration processes. They cluster their sample in developed market equity indices, emerging market indices and developed and emerging market indices. The obtained the monthly equity data and found that all the measures were resulting in similar long run integration pattern. Based on their findings, they termed standard correlations as a good measure to explain variations in diversification benefits. Nitoi et al., (2016) studied the Central and Eastern European countries or CEE for financial convergence. The covered the time period of financial and sovereign debt crisis i.e. 2007 to 2014. They found no evidence of homogenous convergence among the financial markets of CEE countries. They also found that the differences among stock markets of CEE countries have been increased greatly due particularly post financial and sovereign debt crisis but they suggested that structural reforms are needed for bringing in greater financial convergence among CEE countries. Alam et al., (2016) measure the sectoral efficiency of Islamic indices. They took the data of 10 global indices for both Islamic and conventional over a period of 18 years which started from January, 1996 to December, 2014. They further categorize that data into four sub-time periods.
To measure the sectoral efficiency of sampled indices author's employed multifractal de-trended fluctuation analysis. They found the same pattern of efficiency in conventional and Islamic indices for a short horizon time period but Islamic indices showed higher efficiency in the last decade. Kim & Sun (2017) studied the dynamic conditional correlations between Chinese sector and S & P 500 index for a period of 2006 to 2014. They found that correlations among the stocks are varying significantly across sectors and over time. They wrote that fruitful investment opportunities in a specific sector arise and are particularly associated with the magnitude of dynamic conditional correlations. Shahzad et al., (2017) examine the risk spillovers and dependence structure among five Islamic stock indices and oil. They studied the downside and upside of risk spillovers and these indices were the Islamic Market World index, Islamic indices of USA, UK, Japan and the Islamic Financials sector index. The authors termed these indices as extremely important. These indices and oil sector are particularly attractive to faith oriented investors. They find that the relationship between oil and Islamic stock indices is based on the time varying lower tails. They also found that there is a risk spillovers effect going on from oil to Islamic stock indices and it was asymmetric. Similarly, risk spillovers were studied in terms of upside and downside of risk.
Bundoo (2017) studied the integration of stock markets of Southern African Development Community or SADC. In this study, the author examined the beta and sigma convergence and applied co-integration to examine the integration of South African stock markets. The author found no co-integration when US stock index was used as benchmark but a greater cointegration was identified when SSA index was used. The author recommended that SADC stock markets should look for more integration with each other to have stable portfolios instead of volatile portfolios. The SADC should also attract foreign direct investment which is essential for stronger stock markets. Chiang and Chen (2016) reviewed the conditional correlations between Chinese stock market and international stock markets. They found that the existence of correlations among stock returns of several stock markets. The correlation was time varying. They also reported that dynamic correlations were tied to the geographical location. Where: Index t = Closing index, Index t-1 = Opening index
For running co-integration, the time series must be stationary at same order. Dickey-Fuller test is applied to determine the stationarity. Johansen's co-integration Test is used to determine long run relationship among various sectors of CSE. The test uses Eigen value or trace statistics. In order to apply Johansen's Co-integration Test, a suitable lag length is selected using VAR based on Akaike Information Criteria (AIC). Granger causality test is employed to determine which sectors cause the movement in index of other sectors. The integration among the sectors can be uni-directional or bi-directional. (Table 2a and Table 2b ). 
Empirical Results

Descriptive Statistics
Unit Root Test
The correlation matrix only shows the relationship strength among indices rather to measure the long run relationship among the sector indices. To find the long run relationship among indices applied co-integration test. One of the assumptions of co-integration test is that the time series is stationary. Results of the Dickey Fuller Test for stationarity found that seven sectors are stationary at Level 0 and thirteen sectors are stationary at Level-1. We have selected those thirteen sectors that are stationary at Level 1 (Table 3a and Table 3b ).
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VAR Lag Length Selection
Before moving towards co-integration and Granger Causality test, it is important to determine the lag length selection. The lag length is determined based on tests of LR= Sequential modified LR test statistic, FPE= Final prediction error, AIC= Akaike information criterion, SBIC =Schwarz Bayesian information criterion and HQIC= Hannan-Quinn information criterion. The results of the lag length selection criteria based on the above mentioned test suggest that lag four is suitable for measure the integration and causality (Table 4) . 
Multivariate Johansen's Co-integration Test
The Johansen's multivariate co-integration test suggests the number of co-integrating sectors. However, it does not shows which sector is co-integrated with other sector. To measure the co-integration with one sector to others, study applied Pairwise co-integration (Table 5) . 9770/jesi.2018.5.3(8) services, telecommunication and trading are not integrated with most other sectors and provide good diversification opportunities (Table 6, Table 7 ). 
Granger Causality Test
The results of Granger Causality test show that Hotel Travels, Land Property and Trading cause most of the others sectors. From an investor's view point, the findings are helpful in forming a well-diversified portfolio by selecting stocks from those sectors which are not integrated with other sectors and minimize the unsystematic risk through diversification. The results of the study are particularly encouraging for those investors who want to diversify their portfolios domestically especially those investors who do not have access to international markets. One of the limitations of the study is that it ignores the impact of seven sectors which were found to be stationary at level 0, while running co-integration. Thus, the impact of these sectors while forming a diversified portfolio is ignored. For a future researcher, it is suggested to seek diversification opportunities among those sectors of CSE also that are stationary at Level 0.
